Antifungal antibiotics were compared to determine their usefulness in primary mycobacterial cultures. Amphotericin B was found to be more effective in preventing fungal growth from bovine fecal specimens than were cycloheximide, nystatin, and tetracycline. Amphotericin B did not affect the growth rate of the following Mycobacterium species: M. avium, M. bovis, M. intracellulare, M. paratuberculosis, M. phlei, or M. tuberculosis, but it inhibited the growth of M. fortuitum. There was no observable effect on numbers of colonies of M. paratuberculosis on primary isolation from fecal specimens. It is recommended that, for the primary isolation of pathogenic mycobacteria from specimens likely to contain fungi, the inoculum should be pretreated with benzalkonium chloride, followed by mixing with amphotericin B or inoculation onto media containing amphotericin B.
The use of benzalkonium chloride for decontamination of specimens to be cultured for the isolation of pathogenic mycobacteria is an accepted technique (1) (2) (3) (4) 7) . Although this reagent prevents the growth of most of the unwanted bacteria, it is ineffective against fungi. Fecal specimens to be cultured for the isolation of Mycobacterium paratuberculosis (2, 3) frequently contain fungi, especially mucor species, which cannot successfully be controlled by benzalkonium chloride. Furthermore, sputum specimens from some humans suspected of being tuberculous regularly contain fungi.
The prevalence of fungi in specimens being cultured to detect mycobacteria necessitated a study to find an agent with antifungal activity, but without antimycobacterial activity for use in the control of fungi in such specimens.
MATERIALS AND METHODS
Comparison of antifungal antibiotics. Each of two bovine fecal specimens containing fungi were suspended in 20 volumes of water and allowed to stand 2 hr. A 1-ml amount of supernatant fluid from each suspension was then added to 1.0 ml of each antibiotic dilution and to 1.0 ml of water. The antibiotic dilutions were: amphotericin B (Fungizone, E. R. Squibb & Sons, Inc., New York), 5 ,000, 500, and 50 ug/ml; cycloheximide (Actidione, Upjohn Co., Kalamazoo, Mich.), 10,000, 1,000, and 100 ug/ml; nystatin (Mycostatin, E. R. Squibb & Sons, Inc., New York), 17,000, 1,700, and 170 ug/ml; and tetracycline HCl (Achromycin, Lederle Laboratories Division, American Cyanamide Co., Pearl River, New York), 50,000, 5,000, and 500 ug/ml. The suspensions were allowed to stand for 20 hr at 24 C, after which 30.0 ml of 0.3% benzalkonium chloride (Zephiran, Winthrop Laboratories, New York) solution was added to each and allowed to stand an additional 24 hr at 24 C to eliminate contaminating bacteria. The resulting sediments were pipetted, without removal of the decontaminants, in 0.2-ml portions, onto each of two slants of mycobactin-egg yolk (MEY) medium (2) . All slants were incubated for 2 weeks at 38 C.
Effect of amphotericin B on various mycobacterial species. Tubes of serum agar (6) containing 2 gg of ferric mycobactin per ml and 1,000, 500, 100, 50, 10, 5.0, 1.0, or 0 gg of amphotericin B per ml were inoculated with suspensions of M. tuberculosis, M. paratuberculosis, M. bovis, M. avium, M. intracellulare, M. phlei, and M. fortuitum. All tubes were incubated at 38 C, and growth was observed visually and recorded at 4, 6, and 8 weeks. from the 745 specimens without M. paratuberculosis. It should be noted that, although both tubes contain fungal growth in 11 instances at the 50 ug/ml level, the fungal colonies remained small after 12 weeks of incubation and probably would not have prevented the observation of mycobacterial colonies if they had been present. The effect of amphotericin B on numbers of colonies of M. paratuberculosis from 27 of 43 fecal specimens is presented in Table 2 . Specimens from which the numbers of colonies were too numerous to count or where one or more slants were contaminated were not included. The analysis of variance of the square root of the colony counts provides no evidence of a significant effect on primary colony count when amphotericin B is incorporated in the primary culture medium, even at the 50 ug/ml level. The nonsignificant interacfion, coupled with a significant specimen effect, indicates a consistent behavior from one level of amphotericin B to another, even though there is a significant specimen-tospecimen variability. Addition of amphotericin B to inoculum. One or more of the slants from 245 of the 250 specimens were covered by fungi when amphotericin B was not added to the inoculum, but slants from only nine specimens contained fungal growth when the inoculum was suspended in amphotericin B before inoculation. M. paratuberculosis was isolated from two of the specimens treated with amphotericin B, but no isolation was made from the same specimens without the treatment.
Effect of amphotericin

DISCUSSION
From the above observations, it is apparent that amphotericin B is effective for the prevention of fungal contamination on media used to culture mycobacteria. Moreover, there was no observable effect on numbers of colonies of M. paratuberculosis on primary isolation, (4) . Therefore, for the primary isolation of pathogenic mycobacteria from specimens likely to contain fungi, we recommend that the inoculum be pretreated with benzalkonium chloride, followed by mixing with amphotericin B or inoculation onto medium containing amphotericin B.
A study of the stability of amphotericin B incorporated in complex media (5) failed to detect a loss of antifungal activity when the media were stored at 4 C for 1 week, but 33 to 42% of the activity was lost after 1 week at 37 C. Since most cultures of fungi are completely inhibited by 1 ug of amphotericin B per ml, there would still be sufficient antifungal activity left after 2 months of incubation of media initially containing 50 Mg of amphotericin B per ml. Since there is some loss in antifungal activity of amphotericin B stored in solution, the incorporation of this antibiotic in the media for mycobacterial isolation probably should be limited to those laboratories where mycobacterial medium is prepared frequently and stored for only short periods. When small numbers of specimens are being cultured, and medium is stored for long periods, a sterile solution of amphotericin B can be kept frozen and be added to the inoculum immediately before inoculation.
